
I N F O R M A T I O N A N D TH E N A T U R E
OF REALITY

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


IN FORMATION
A N D T H E

NATURE OF
REALITY

F R O M P H Y S I C S T O M E T A P H Y S I C S

Edited by

PAUL DAVIES
Arizona State University

NIELS HENRIK GREGERSEN
Copenhagen University

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


University Printing House, Cambridge cb2 8bs, United Kingdom

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the
pursuit of education, learning and research at the highest international levels

of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781107684539

C© P. Davies and N. Gregersen 2010, 2014

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written

permission of Cambridge University Press.

First published 2010
Reprinted 2011

Canto Classics edition 2014

Printed in the United Kingdom by CPI Group Ltd, Croydon cr0 4yy

A catalogue record for this publication is available from the British Library

isbn 978-1-107-68453-9 Paperback

Cambridge University Press has no responsibility for the persistence or
accuracy of urls for external or third-party internet websites referred to in

this publication, and does not guarantee that any content on such websites is,
or will remain, accurate or appropriate.

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


TO THE MEMORY OF

A R T H U R R . P E A C O C K E
(1924–2006)

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


CONTENTS

About the authors page ix
Acknowledgments xvi

1 Introduction: does information matter? 1
paul davies and niels henrik gregersen

Part I History

2 From matter to materialism . . . and
(almost) back 15
ernan mcmullin

3 Unsolved dilemmas: the concept of matter in
the history of philosophy and in contemporary
physics 47
philip clayton

Part II Physics

4 Universe from bit 83
paul davies

5 The computational universe 118
seth lloyd

6 Minds and values in the quantum universe 134
henry stapp

vii

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


Contents

Part III Biology

7 The concept of information in biology 157
john maynard smith

8 What is missing from theories of information? 186
terrence w. deacon

9 Information and communication in living
matter 217
bernd-olaf küppers
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1997).

henry stapp is a theoretical physicist at the University of
California’s Lawrence Berkeley Laboratory, specializing
in the conceptual and mathematical foundations of quan-
tum theory, and in particular on the quantum aspects of
the relationship between our streams of conscious expe-
rience and the physical processes occurring in our brains.
He is author of two books on this subject: Mind, Mat-
ter, and Quantum Mechanics (1993) and Mindful Universe:
Quantum Mechanics and the Participating Observer (2007).

keith ward is Emeritus Regius Professor of Divin-
ity at Oxford University, Professorial research fellow at
Heathrop College, London, and Fellow of the British
Academy. Laid out in more than 25 books, his work covers
wide areas, from systematic and philosophical theology to
comparative theology and science and religion. In 2008
he finished a five-volume series of comparative theology,
comparing the great religious traditions on concepts of
revelation, creation, human nature, and community. Also
in the field of science and religion he has produced a num-
ber of influential books, including more recently Pascal’s
Fire: Scientific Faith and Religious Understanding (2006) and
The Big Questions in Science and Religion (2008).

michael welker held faculty positions at the univer-
sities in Tübingen and Münster before he was offered
the Chair of Systematic Theology at Heidelberg in 1991.

xiv

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


About the authors

He has been Director of the University’s Internationales
Wissenschaftsforum and is currently the Director of the
Research Center for International and Interdisciplinary
Theology. His method is to work through Biblical tra-
ditions as well as through contemporary philosophical,
sociological, and scientific theories to address questions of
contemporary culture and religion. His influential works
in theology include Creation and Reality (1999), What Hap-
pens in Holy Communion? (2000), and God the Spirit (2004).
Contributions to science and religion include The End of
the World and the Ends of God (2000) and Faith in the Living
God (with John Polkinghorne, 2001).

xv

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


A C K N O W L E D G M E N T S

This book grew out of a symposium held in the Consis-
torial Hall of Copenhagen University on 17–19 August
2006 under the aegis of the John Templeton Foundation
and the Copenhagen University Research Priority Area
on Religion in the 21st Century. The aim of the confer-
ence was to explore fundamental concepts of matter and
information in current physics, biology, philosophy and
theology with respect to the question of ultimate reality.

We, the editors and co-chairs, arranged the symposium
‘God, Matter and Information. What is Ultimate?’ in
close collaboration with Dr Mary Ann Meyers, the Direc-
tor of the Humble Approach Initiative under the John
Templeton Foundation. The Humble Approach sup-
ports cutting-edge interdisciplinary research, insofar as it
remains sensitive to disciplinary nuances, while looking
for theoretical linkages and connections. Such studies are
especially needed in areas of research that are central to the
sciences, pertinent for a contemporary metaphysics, and
yet are difficult to conceptualize and present in overview.

We are grateful to Mary Ann Meyers for her ongoing
enthusiasm and expertise, and to the John Templeton
Foundation for sponsoring the symposium so gener-
ously. We also want to thank the Editorial Director of
Cambridge University Press, Dr Simon Capelin, for his
assistance and encouragement in the publication of this
book, and the anonymous peer reviewers who supported

xvi

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org


Acknowledgments

it. Lindsay Barnes and Laura Clark of the Press have set
the editorial standards for this volume and worked in
close collaboration with graduate student Trine-Amalie
Fog Christiansen at Copenhagen University, who worked
as a research assistant on this book and time and again
showed her analytical skills. We owe thanks to her, and
to Mikkel Christoffersen for assisting in the last phase of
the production and for preparing the index.

With two exceptions, all papers grew out of the Copen-
hagen symposium. We asked Professor Philip Clayton to
write a brief philosophical history of the concept of mat-
ter, with special emphasis on modernity, and we thank
him for doing this so swiftly and well. We also wanted to
include the programmatic article of the late evolutionary
biologist John Maynard Smith, ‘The Concept of Informa-
tion in Biology’ (Philosophy of Science 67(2), June 2000); we
acknowledge the journal for giving us the permission to
reprint this article as Chapter 7 of this volume.

This volume is dedicated to the memory of Arthur Pea-
cocke who, sadly, died on 21 October 2006. Arthur Pea-
cocke was part of the group, but because of his illness
he could not attend the conference, so his paper was dis-
cussed in his absence. Chapter 12 in this volume is one of
the last works from his hand. Peacocke’s research in bio-
chemistry and in the intersection of theology and science
is highly regarded, and his intellectual testimony can be
found in his posthumous All That Is: A Naturalistic Faith for
the 21st Century (Fortress Press, 2007). But for many of us,
Arthur was not just a great scholar, but a mentor, a fellow-
inquirer, and a friend who continued to listen, explore, and
ask for more. We are indeed indebted to Arthur for his
personal combination of rigour and generosity.

xvii

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-68453-9 - Information and the Nature of Reality: From Physics
to Metaphysics
Edited by Paul Davies and Niels Henrik Gregersen
Frontmatter
More information

http://www.cambridge.org/9781107684539
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107684539: 


